Abstract-In this article, we examine cognitive and vocational rehabilitation and the issues related to minority veterans with acquired brain injury (ABI). As more servicemembers are returning from conflict, ways to help them repair their lives, not only physically but also socially and economically, are increasingly needed. The challenges of ABI are multifactorial; that is, the problems are not just cognitive or emotional but spill over into community living and vocational issues. Individuals from racial/ethnic minority backgrounds often face even more difficulties. Therefore, we review the nature of cognitive and vocational rehabilitation and suggest areas for additional research.
INTRODUCTION
In this article, we examine the roles of cognitive and vocational rehabilitation and the issues related to individuals who are from minority backgrounds and have acquired brain injury (ABI). As more soldiers return from conflict, there has been increased attention focused on and an increased need for ways to help them repair their lives, not only physically but also socially and economically.
The challenges of ABI are multifactorial; that is, the problems are not just cognitive or emotional but spill over into community living and vocational issues and problems. Individuals from minority backgrounds often face even more difficulties. Therefore, we review the nature of cognitive and vocational rehabilitation and suggest areas for additional research.
COGNITIVE REHABILITATION Evidence for Effectiveness of Cognitive Rehabilitation
The modern era of cognitive rehabilitation dates to Gianutsos's seminal article, "What is cognitive rehabilitation?" [1] , which laid out an approach based on Russian psychologist Alexander Luria's theory of "cognitive processes" [2] . Gianutsos argued that it is possible to isolate and measure foundational aspects of cognition-attention, perception, and memory, among others-and treat them directly with the use of tabletop or computerized activities. Once these foundational abilities improved, everyday functioning was expected to improve, too. This paradigm, called "process-specific remediation," spread quickly.
Schools of neuropsychology and speech therapy taught students how to measure and remediate cognitive processing deficits. At the same time, occupational therapists began to follow a compensatory approach, providing environmental modifications and assistive technology directed not at underlying cognitive processes but at helping an individual improve everyday functional performance despite cognitive impairment. For the past quarter century, these two models have shared the field, often within the same rehabilitation clinics. In a particular hospital, for instance, one might find a speech therapist utilizing process-specific training and an occupational therapist providing compensatory accommodations for the same patients.
Researchers have compared the remedial and compensatory treatment models. A National Institutes of Health consensus panel conducted a meta-analysis of cognitive rehabilitation research [3] and found significant improvement in health outcomes when a compensatory treatment model was used, especially when assistive technology for cognition (primarily reminder systems) was used. They also found that direct-training remediation efforts might lead to improvements on laboratory tests but that these improvements did not necessarily transfer to improved functional performance in everyday life. The consensus report added that future research into cognitive rehabilitation should focus primarily on whether therapy actually improved real-world outcomes for individuals with cognitive impairment.
A second comprehensive research meta-analysis largely concurred [4] . The findings in this study were followed up in 2006 to incorporate later research [5] . The authors found that (1) cognitive rehabilitation works best when conducted by a multidisciplinary team of professionals, starting soon after injury and continuing into the community after hospital discharge; (2) compensatory approaches improve functioning in everyday life, working best when the teaching of adaptive cognitive strategies is emphasized and offered within a naturalized context (including caregiver training and community followalong); (3) computerized reminder systems and organizational tools effectively manage memory deficits; (4) process-specific remedial training works sometimes (especially in treating attentional deficits) and with some people (especially those with mild impairments); (5) gains from computer-based remedial programs (and some other direct-training efforts) do not transfer to everyday life; (6) community-based therapy is at least as effective as inpatient rehabilitation; and (7) more research into the realworld efficacy of various treatment approaches is needed. These findings, it is fair to say, have not yet been incorporated into contemporary practice in any uniform way. Cognitive rehabilitation today continues to be diverse, with variations in practice occurring even within practice sites.
Lessons from Related Fields
The evolution of cognitive rehabilitation in the past decade has corresponded to a growing body of scientific evidence that appears to overthrow the conventional wisdom that injured brains do not heal beyond a brief window of "spontaneous recovery" in the early months after injury. Animal studies have revealed a relationship among enriched environments, dendritic growth, and recovery of lost function [6] [7] [8] ; constraint-induced, forced-use movement therapy studies have shown functional gains in limb use by stroke patients years after injury [9] . Cognitive rehabilitation therapists have only begun to explore what these findings may mean for clinical practice. Intensive training regimes, focused on developing improved attention and working memory, appear to hold promise, especially for individuals with mild cognitive impairment [10] [11] [12] [13] . We do not yet know whether this approach can improve other areas of cognitive functioning or help those with more severe impairment.
Some therapists are seeking answers outside the brain injury community, incorporating literature from the developmental disabilities and special education fields in their efforts to address these neuroscience findings. This literature promotes community-based-rather than clinicbased-practice focused on the utilization of social supports, cognitive strategies, and assistive technologies in solving a person's everyday life challenges. Ylvisaker and Feeney, drawing on practices in the special education community, promote a community-based "positive behavioral support" approach to brain injury therapy [14] . Their model incorporates training family caregivers, educators, and employers as support personnel; developing antecedent activities that promote productive behaviors; promoting self-awareness and goal setting; and utilizing assistive technologies such as reminder systems and task-sequencing cues. Gentiva is a private company that follows a similar approach in their Rehab Without Walls ® brain injury franchises, which primarily operate in the western United States. Gentiva advertises improved functional recovery and lower costs using a multidisciplinary, communitybased model focused on improved performance in a person's everyday life tasks [15] . In Australia, a team led by neuropsychologist Jennie Ponsford has developed a community-based model that has been formally tested in a comparison study with clinic-based outpatient therapy. The community-based model was shown to be at least as effective in improving functional recovery as, and less expensive than, clinic-based treatment [16] . This approach is highly consistent with the suggested employment model of vocational intervention described in the next section.
Community-based treatment challenges therapists to reexamine habits, relying less on a traditional processspecific approach while beginning to see their clients holistically. If "everyday functioning in the real world" is adopted as the standard of rehabilitation success, then traditional assessment of discrete cognitive processes may prove incomplete. Traditional assessments, most of which were designed to discern lesion location, do not predict how people will behave outside the clinic [17] [18] . A few tools that assess functional performance in everyday life are in use, but more are needed, especially as cognitive rehabilitation therapists are increasingly called on to predict long-term disability and return-to-work (RTW) potential.
Barriers-institutional, personal, professional, and otherwise-stand in the way of this emerging paradigm. In the United States, the most significant barrier is the short shrift given by third-party payers to cognitive rehabilitation. Because healthcare dollars are typically restricted to "medical healing"-and because people with cognitive impairment can seem to have an "invisible disability"-insurers are loathe to pay. The evidence plainly shows, however, that efforts by professionally trained therapists to improve functional performance are both effective and cost-effective. The cognitive rehabilitation community, however, must further delineate best practice, as informed by research, emerging technologies, and lessons from related fields.
In sum, increasing research and attention are clearly being given to cognitive rehabilitation. Yet widespread work and community-based applications appear to be limited. It appears that cognitive rehabilitation must be blended into functional and community-based activities to have value for each individual veteran. More is discussed on this in the "Recommendations" section (p. 914).
RETURN-TO-WORK INTERVENTION STRATEGIES AND ISSUES
Poor RTW outcomes for individuals sustaining significant ABI have been well documented, and a substantial body of research has attempted to identify predictors of successful RTW [18] [19] . This research has typically focused on the symptoms and conditions of the individuals. Increasingly imperative is the examination of RTW as an interaction between the needs and motivations of the individuals with ABI and the supports available within vocational, social, and economic environments [20] [21] . To that end, this section will describe the critical role of employment supports in successful RTW.
Vocational rehabilitation providers, including Vocational Rehabilitation and Employment Program Services counselors, typically offer a range of employment support services to help individuals with disabilities gain and maintain employment. The services provided in both the prephase (locating work opportunities, completing applications, interviewing, etc.) and postphase (getting to work on time, learning job skills, communicating on the job, etc.) will depend on each individual's desires, abilities, and support needs.
Some veterans may need only minimal intervention or support. For example, during the job search, the person may need information on where to locate employment leads and a critique of interviewing skills or, once employed, information about how to transfer the use of compensatory memory strategies from the home to the new work setting. Other individuals with more significant cognitive impairments may need more assistance. For example, one-to-one assistance may be needed to identify their vocational strengths and locate or negotiate a job. Once employed, they may need assistance on the job site to ensure performance is up to the employer's standards.
One vocational service option that offers individualized and intensive support services for gaining and maintaining employment is supported employment. Using this approach, the individual does not have to "get ready" to work. Instead, customized employment support is provided by a vocational rehabilitation professional, sometimes called a job coach or employment specialist [22] [23] [24] [25] [26] .
The coach helps the individual with a disability identify his or her vocational abilities and explore potential workplace support needs. In addition, the coach contacts employers on the job seeker's behalf to discuss hiring needs and the job seeker's assets. Once the individual is employed, the coach offers the new employee assistance on the job. For example, additional skills training and instruction on the use of compensatory memory and other strategies may be provided on the job to help the new worker meet the employer's work performance expectations.
As the new hire becomes proficient at work, the coach fades his or her full-time presence on the job site until he or she is no longer there daily. However, the coach maintains regular contact with both the employee and employer to provide or facilitate additional support as needed to promote job retention.
Studies show that persons with ABI who are referred to supported employment services successfully obtain and maintain employment. In the late 1980s, practical strategies to help people with ABI were just evolving and supported employment had been described by Wehman et al. in detail [27] [28] . From 1990 to 2000, supported employment and other practical strategies to promote employment for individuals with ABI were coming into the mainstream. In the late 1990s, Chestnut et al. evaluated the effectiveness of rehabilitation throughout the recovery phases of ABI by reviewing more than 3,000 abstracts [29] . Results showed that to determine the effectiveness of rehabilitation intervention for persons with ABI, research studies needed to use a standardized assessment protocol. Additionally, the strongest studies supported the effectiveness of early intervention, compensatory cognitive rehabilitation, and supported employment. The review also concluded that supported employment had not been replicated in other settings, so generalization of the approach for individuals with ABI remained untested.
Although promoted as a promising approach to RTW after ABI, supported employment remains underutilized for this population. A review of biennial Rehabilitation Service Administration 911 data from 1993 to 2001 indicated that the vocational rehabilitation system is serving increasing numbers of individuals with ABI with some success. However, the data indicate that only 10 percent were rehabilitated using supported employment [24] .
A customized approach like supported employment can be helpful to anyone with a disability but is particularly useful for people with more severe disabilities like ABI. With this strategy, the type, level, and intensity of services and supports are adapted to each person's needs and, under some circumstances, involve extensive intervention [22, 24, 26] .
Sometimes, particularly if the person has a physical disability or slowed movements, assistive equipment or devices may be introduced to help the worker get the job done. Other times, a simple change in where the work is performed, like allowing the employee to move to a different workstation, may be useful. Sometimes a personal assistant may be needed on the job at certain times of day or for scheduled events. Personal support services on the job might include assistance with eating, going to the restroom, or taking notes during a meeting [30] .
In summary, many individuals with ABI will need assistance with locating work and learning how to perform the job. Workplace supports must be individualized. In addition, although these examples were presented in isolation, the unique interplay and right combination of supports are often what lead to success at work [22, 24] . The type, level, and intensity of support fluctuates from person to person depending on the newly hired employee's abilities, the job tasks, the work environment, and the existing workplace supports.
MINORITY ISSUES AND VETERANS
The U.S. racial/ethnic minority population is growing and expected to constitute as much as 45 percent of the nation's population by 2050 [31] . As the minority population in the United States grows and Congress offers incentives for noncitizen legal residents to join the Armed Forces [32] , the number of minorities serving in the military is also predicted to increase. Currently, 64.1 percent of Active Duty members are white, while 17.8 percent are African American, 9.0 percent Hispanic, 4.3 percent Asian, 1.7 percent American Indian or Alaska Native, and 0.2 percent Native Hawaiian or other Pacific Islander [33] . Thus, minorities presently represent more than one-third of the Active Duty force, and this percentage has risen 6 percent since 1990, before the policy changes of the Bush administration. Now and for the coming decades, larger proportions of veterans will be from racial/ethnic minority groups and more likely to return with an ABI from war-torn countries like Iraq and Afghanistan. However, equally important to recognize is that military personnel in both combat and noncombat posts are at high risk for sustaining an ABI [34] [35] [36] . One study, for example, found that 23 percent of noncombat, Active Duty soldiers at Fort Bragg (n = 2,276) sustained an ABI during their military service [37] . The risk of ABI was highest among those soldiers with a prior ABI. Moreover, Hispanic and African-American veterans have been found to have higher rates of posttraumatic stress disorder (PTSD) than their white counterparts [38] [39] . Secondary data analyses of the National Vietnam Veterans Readjustment Study indicate that rates of PTSD among Hispanic, African-American, and white veterans were 27.9 percent, 20.6 percent, and 13.7 percent, respectively [40] . PTSD often complicates functional improvement, especially RTW and community integration, after ABI. Taken together, these statistics pose unique challenges for the rehabilitation and care of these individuals.
To date, very little is known about the influence of race/ethnicity on RTW and community integration after ABI in veterans. The effects of race/ethnicity on these outcomes have been explored in the population of ABI survivors as a whole, and these studies will be briefly reviewed. Specifically regarding veterans with ABI, only one study has been published in the literature. Vanderploeg et al. found that race/ethnicity, loss of consciousness (LOC), and current region of residence moderately predicted full-time work status, such that minorities with a history of LOC had significantly lower employment rates than whites in the Midwest, Northeast, and South regions of the United States [41] . No research is available on race/ethnicity and community integration in veterans with ABI. In the following sections, brief overviews of the literature on race/ ethnicity and employment after ABI and race/ethnicity and community integration after ABI are provided.
Return-to-Work after ABI
According to the Department of Labor, approximately 4 percent of adult men and women in the United States were unemployed as of October 2007 [42] . When broken down by race/ethnicity, unemployment rates were higher among African Americans and Hispanics than whites (8.5% and 5.6% vs 4.2%, respectively). The unemployment rate for Asians in the general population was less than that of whites (3.7% vs 4.2%, respectively). Unemployment rates are higher for minority individuals who have experienced an ABI, with some studies reporting unemployment rates as high as 69 percent [43] . Because of the high incidence of ABI in racially and ethnically diverse communities and an increase in minority ABI survivors, recent attention has been given to the role of race/ethnicity on RTW after ABI.
Current knowledge of the influence of race/ethnicity on RTW after ABI is derived from nationwide databases such as the ABI Model Systems National Database. These studies examine employment status at 1 year postinjury, productivity (at least part-time employment, student status, or full-time homemaker), or job stability (maintaining competitive employment at various follow-up periods for as long as 4 years postinjury). In general, these studies have found that race/ethnicity independently predicts employment outcomes after ABI. Sherer et al. found that African Americans were twice (0.34, 0.73) as likely as whites to be nonproductive at 1 year postinjury, controlling for preinjury productivity, education, and cause of injury [44] . ArangoLasprilla et al. found that minorities as a group (including African Americans, Hispanics, Asians, and American Indians) were 2.17 times (1.78, 2.66) more likely than whites to not be competitively employed at 1 year postinjury, after adjusting for employment status at admission, sex, Disability Rating Scale at discharge, marital status, cause of injury, age, and education [45] . Kreutzer et al. found that minorities were less likely than whites to be stably employed over the 4 years following ABI [46] . Arango-Lasprilla et al. found that, compared with whites, minorities were 4.92 times (2.468, 9.792) more likely to be unemployed versus stably employed, 2.37 times (1.400, 4.011) more likely to be unemployed versus unstably employed, and 2.08 times (1.042, 4.131) more likely to be unstably employed versus stably employed [47] .
Community Integration after ABI
After an ABI, one of the most important objectives is to maximize the survivor's level of reintegration into the community and return to productive activity [48] . However, the cognitive, emotional, psychosocial, and physical impairments associated with ABI often limit some individuals' ability to return to productive activity, whether it is work, school, or other endeavors [49] .
As with studies on RTW after ABI, research on race/ ethnicity and community integration after ABI has been conducted using the ABI Model Systems National Database. In general, these studies suggest that race/ethnicity independently predicts community integration 1 year after ABI. Hart et al. found that even though white and African-American ABI survivors had similar demographic characteristics, African Americans scored significantly lower on the Social Integration subscale of the Community Integration Questionnaire (CIQ) [50] . Compared with white ABI survivors, Hispanic ABI survivors had poorer community integration (lower CIQ scores), after controlling for age, length of posttraumatic amnesia, injury severity, Disability Rating Scale at admission, Functional Independence Measure at admission, and preinjury educational levels. Rosenthal et al. found that, compared with whites, African-American and Hispanic ABI survivors as a group had lower levels of community integration at 1 year postinjury, controlling for etiology, injury severity, age, sex, and functional status at discharge [43] . Arango-Lasprilla et al. increased the sample size of the Rosenthal et al. study by incorporating individuals from more ABI Model Systems Centers and found that African-American and Hispanic ABI survivors had poorer community integration at 1 year postinjury than whites, after controlling for length of posttraumatic amnesia, injury severity, preinjury educational level, cause of injury, preinjury employment, and preinjury marital status [51] . Hispanic ABI survivors as a group had poorer community integration than white survivors, despite similar functional status at inpatient rehabilitation discharge and independent of age, length of posttraumatic amnesia, injury severity, and preinjury educational levels [52] .
In summary, numerous studies have shown that race/ ethnicity is a significant predictor of RTW and community integration after ABI, after various sociodemographic, injury characteristics, and postinjury functional status variables are taken into account. Various factors associated with race/ethnicity, such as religious beliefs, family roles, language proficiency, and immigration status, may have an important influence on RTW and community integration after ABI; however, further research is needed to identify such modifying variables. Such research might help determine populations at higher risk of lower rates of RTW and/or poorer community integration. Furthermore, investigations would be expected to guide the development of specialized rehabilitation programs targeted to the needs of minority populations.
RECOMMENDATIONS Cognitive Rehabilitation
Cognitive rehabilitation is a relatively new and rapidly expanding field that incorporates findings from neuroscientists, neurologists, multidisciplinary rehabilitation clinicians, special educators, and assistive technologists, among others. The Department of Veterans Affairs (VA) is uniquely positioned to play a vital role in exploring and implementing assessment and treatment approaches that synthesize findings from these disparate fields, translating science to practice. Recommendations include the following: 1. Clinicians need to recognize the interdisciplinary and pervasive nature of cognitive disability and collaborate to develop a holistic cognitive rehabilitation model. 2. Clinicians involved in cognitive rehabilitation need to be trained to conduct prospective outcomes-based research and be provided with supports to conduct such research. 3. Cognitive rehabilitation assessment tools that measure and predict functional performance in everyday life are sorely needed. Researchers need to develop and validate instruments that accurately measure changes in discrete cognitive processes that discriminate between impairments caused by brain injury and comorbidities and that track globally improved functioning in the community. 4. Models for community-based cognitive rehabilitation need to be developed and tested within the VA system, with a focus on functional independence in real-world settings. Promising approaches include the use of positive behavioral supports, supported employment, and assistive technology for cognition. 5. Building upon recent research into direct-training interventions, models for intensive training of underlying cognitive processes need to be developed and tested to determine how best to leverage the potential for cortical plasticity after injury. 6. Researchers need to consider the following questions:
(1) Which populations within the VA catchment are most appropriate for these approaches? (2) How do comorbidities such as depression and PTSD affect cognitive rehabilitation results? (3) How can a directtraining model be integrated with a community-based treatment paradigm? and (4) Is there long-term carryover of rehabilitation benefits? 7. The VA needs to develop a streamlined method for disseminating research findings and incorporating proven treatment models systemwide.
Return-to-Work
A number of areas for future research, policy, and employment practices need to be considered to improve work outcomes for persons with ABI. We view several of the following points as leading areas for consideration: 1. More evidence-based prospective studies are needed to compare the efficacy of different interventions on the work outcomes of persons with ABI, much in the same vein as the growing body of literature on evidence-based practices with persons with severe mental illness. To date, the evidence regarding rehabilitation, including cognitive rehabilitation and vocational interventions, for individuals with ABI has largely consisted of case reports, case control studies, and cohort studies. Few randomized controlled trials of rehabilitation models, which would provide strong clinical evidence of effectiveness, have been conducted [53] . For example, studies that compare the outcomes of supported employment versus competitive employment without job-coach supports would be helpful. Also needed are studies that look at whether and when the time of intervention postacute makes a difference in the outcome. 2. The supported employment model has been described in much detail. Although the model is promoted as an innovative and promising approach to assisting individuals with severe disabilities with RTW, finding replication efforts or evidence that the approach is being utilized on a wide-scale basis by individuals with ABI remains difficult. Vocational rehabilitation and supported employment providers need access to education and resources that will prepare them to offer the service to this underserved group. 3. To improve access, information about possible RTW services should be provided to individuals with ABI and family members early in the postacute recovery stage. Efforts aimed at earlier intervention may promote a return to preinjury employment in the same or new position for some individuals. 4. Vocational rehabilitation professionals must embrace the basic principle of RTW services: everyone is employable when provided with the right type, level, and intensity of support and when efforts are made to help them locate workplaces and positions in which they will be valued and accommodated. This principle requires staff to be familiar with negotiating work opportunities with business owners and human resource staff. In addition, those charged with overseeing RTW efforts must view employment as a process rather than an event. Thus, an involuntary termination from employment should not be viewed as a failure on the part of the employee. Instead, individuals with ABI should be given multiple opportunities as needed to return to employment. This approach should help them increase selfawareness and potentially job tenure by learning from these past experiences. 5. Finally, we recommend that self-employment, telework, temporary staffing, and independent contracting work arrangements be developed and that models be applied that go beyond traditional employment. These alternative work arrangements are becoming increasingly prevalent in the workforce and offer advantages and opportunities for many individuals with ABI and other serious disabilities.
Minority Issues and Veterans
Whether the racial/ethnic disparities in RTW and community integration after ABI in the general population of ABI survivors also exist in veterans is unclear. One might argue that such disparities are not as apparent because all military personnel receive free, universal healthcare both before and after their injury. However, previous research identifying the relationship between race/ethnicity and functional outcomes has used a relatively homogenous population of ABI survivors who received standardized, state-of-the-art care at a Model Systems Center. Although there may be reason to believe that findings of racial/ethnic disparities in RTW and community integration extend to the veteran population, this determination is not so clear cut in the area of community integration. Measurement of RTW is slightly more objective: an ABI survivor is either working X number of hours a week and earning a wage for the work (e.g., competitively employed) or he or she is not. Community integration tends to be more subjective, and the construct itself may include inherent cultural bias. To date, studies of community integration have used the CIQ, a questionnaire developed and validated in samples of white ABI survivors. Whether the observed racial/ethnic disparities in this outcome are true or simply reflect an inaccurate measurement tool warrants further attention. Culturally specific measures of community integration in veterans will be necessary to advance research on improving outcomes and quality of life in veterans with ABI.
Furthermore, the previous research in the general population of ABI survivors suggests that research on veterans with ABI should have the following agenda: 1. To determine the incidence and prevalence of ABI in noncombat and combat positions in the military and specify the potential differential rates of ABI across service branches and minority groups within each branch. 2. To confirm the existence of racial/ethnic disparities in RTW and community integration after ABI in combat and noncombat veterans. 3. To examine the role of factors that may modify the relationship between race/ethnicity and functional outcomes (e.g., attitudes and beliefs, family and gender roles, religion/spirituality, expectations, immigration-related variables, socioeconomic status). 4. To identify the race/ethnicity-specific rehabilitation needs of veteran ABI survivors and their families.
CONCLUSIONS
This article has examined cognitive and vocational rehabilitation and the issues related to veterans with ABI. As more servicemembers are returning from conflict, interventions are needed to help them return to productivity, including compensatory strategies, job accommodations, and job coaching. Individuals from racial/ethnic minority backgrounds often face even more difficulties in returning to productivity and normalcy. One key to successful RTW is a the belief on the part of service providers that everyone, regardless of disability, is employable when provided with the right type, level, and intensity of support and when efforts are made to help them locate workplaces and positions in which their skills and presence will be valued and their limitations accommodated. 
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